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Abstract
This document adresses two issues. The first issue is a bug fixing in ESS, that has been revealed in specific cropping configurations. The second issue aims at generalizing ESS for inter-layer spatial ratios greater than 2. In JSVM3, [JVT-P202], Extended Spatial Scalability (ESS) is limited to inter-layer spatial ratios from 1 to 2. A straightforward generalization of ESS, enabling to use any ratio greater than 1, is proposed. Corresponding JSVM modifications are described.
Introduction

This document adresses two issues. 

1. The first issue is related to a bug fix in the JSVM3 ESS description (section S.8.4.1.6.6). In the verification process of the ESS implementation in JSVM3, it has been revealed that, in specific configurations, there was a wrong base layer macroblock address identification. Correction of this bug is proposed.
2. The second issue is related to current limitations of ESS regarding the inter-layer spatial ratios. Extended Spatial Scalability has been defined to handle non dyadic spatial scalability. In its current description (JSVM3), ESS only supports inter-layer spatial ratios from 1 to 2. However, considering some of the most commonly used video formats, there might be configurations with inter-layer ratios greater than 2. 
For instance, if we consider the case with a base layer in SD US format (720 lines x 480 columns x 60 Hz) and an enhancement layer in HD 1080 format (1920 lines x 1080 columns x 60 Hz), both horizontal and vertical dimensions are linked by a ratio greater than 2 (in particular the vertical ratio is equal to 2.25). 
Another example is the SD interlace to 720 progressive scalability, where base layer fields have a height of 240 pixels, and enhancement layer pictures have a height of 720 pixels, which makes a ratio of 3. 

This document proposes a generalization of ESS for handling ratios greater than 2. Moreover, in picture level ESS configuration, it might happen that ratios larger than 2 be used for some part of the video sequence.
Bug fix in ESS base layer macroblock address derivation
New specific test conditions, previously not used for evaluating ESS, have revealed a bug in specific cropping configurations regarding the base layer macroblock address (mbAddrBase) identification. As described in section S.8.4.1.6.6, mbAddrBase is derived as follows:


[image: image1.emf]-   mbAddrBase = ( yC / 16 ) * BasePicWidthInMbs + ( xC / 16 )           (S - 8 - 153 )   -   When all of the following conditions are true, mbAddrBase = mbAddrBase  –  1   -   mbBorderX is greater than  - 8   -   mbBorderX less than or equal to 0   -   When all of the following conditions are true, mbAddrBase = mbAddrBase  –  BasePicWidthInMbs    -   mbBorderYis greater than  - 8   -   mbBorderY less than or equal to 0  

with
· ( xC , yC ) being the position in the base layer reference of the high layer macroblock center;

· ( mbBorderX , mbBorderY ) being the horizontal and vertical positions of the nearest base layer macroblock border, from the center of the high layer macroblock in the high layer reference; these positions are quantized to the nearest fourth value, which is the cause of the identified bug.
Let’s consider the following configuration, illustrated in Figure 1 (only the horizontal dimension is considered):

· before quantization, the base layer MB border is at position -1 from xC.
· after quantization, mbBorderX = 0; consequently, mbAddrBase = ( xC / 16 ) – 1, instead of ( xC / 16 ).

[image: image2.emf]Before quantization, mbBorderX = -1 After quantization, mbBorderX = 0
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Figure 1: HL MB positioning before and after quantization  of mbBorderX
So actually mbAddrBase should be computed BEFORE quantization.
Proposed JSVM modifications 
The following text in section S.8.4.1.6.6 :

· For Z being replaced by X and Y, the following applies.

dZi = sign( dZi ) * ( ( | dZi |+ 2 ) / 4 ) * 4     with i=1..2
(S-8-148)

· If( ( 8 * ( ZC >> 3 ) ) % 16 = = 0 ) , the following applies.

mbBorderZ = dZ1
(S-8-149)
b8x8BorderZ = dZ2
(S-8-150)

· Otherwise, the following applies.

mbBorderZ = dZ2
(S-8-151)
b8x8BorderZ = dZ1
(S-8-152)

· The macroblock class mbClass is derived as follows.

· If Abs( mbBorderX ) is greater or equal to 8, the following applies.

- If Abs( mbBorderY ) is greater or equal to 8, mbClass is set to be equal to Corner

- Otherwise, mbClass is set to be equal to Hori

· Otherwise the following applies.

- If Abs( mbBorderY ) is greater or equal to 8, mbClass is set to be equal to Vert

- Otherwise, mbClass is set to be equal to Center

· mbAddrBase is derived as follows.

mbAddrBase = ( yC / 16 ) * BasePicWidthInMbs + ( xC / 16 ) 
(S-8-153)

· When all of the following conditions are true, mbAddrBase = mbAddrBase – 1

- mbBorderX is greater than -8

- mbBorderX less than or equal to 0

· When all of the following conditions are true, mbAddrBase = mbAddrBase – BasePicWidthInMbs 

- mbBorderYis greater than -8

- mbBorderY less than or equal to 0

is replaced by the following text (blue parts are those that are not modified):
· For Z being replaced by X and Y, the following applies.

· If( ( 8 * ( ZC >> 3 ) ) % 16 = = 0 ) , the following applies.

mbBorderZ = dZ1
(S-8-149)
b8x8BorderZ = dZ2
(S-8-150)

· Otherwise, the following applies.

mbBorderZ = dZ2
(S-8-151)
b8x8BorderZ = dZ1
(S-8-152)

· mbAddrBase is derived as follows.

mbAddrBase = ( yC / 16 ) * BasePicWidthInMbs + ( xC / 16 ) 
(S-8-153)

· When all of the following conditions are true, mbAddrBase = mbAddrBase – 1

- mbBorderX is greater than -6

- mbBorderX less than or equal to 0

· When all of the following conditions are true, mbAddrBase = mbAddrBase – BasePicWidthInMbs 

- mbBorderYis greater than -6

- mbBorderY less than or equal to 0

· For Z being replaced by X and Y, the following applies.

mbBorderZ = sign( mbBorderZ ) * ( ( | mbBorderZ |+ 2 ) / 4 ) * 4
(S-8-154)
b8x8BorderZ = sign( b8x8BorderZ ) * ( ( | b8x8BorderZ |+ 2 ) / 4 ) * 4
(S-8-155)

- If( mbBorderZ < 0 && b8x8BorderZ = = 0 ), mbBorderZ = - mbBorderZ

- If( mbBorderZ = = 0 && b8x8BorderZ < 0 ), b8x8BorderZ = - b8x8BorderZ

· The macroblock class mbClass is derived as follows.

· If Abs( mbBorderX ) is greater or equal to 8, the following applies.

- If Abs( mbBorderY ) is greater or equal to 8, mbClass is set to be equal to Corner

- Otherwise, mbClass is set to be equal to Hori

· Otherwise the following applies.

- If Abs( mbBorderY ) is greater or equal to 8, mbClass is set to be equal to Vert

- Otherwise, mbClass is set to be equal to Center

This bug fixing has been integrated into the latest JSVM software.
Generalization of ESS for ratios greater than 2

Current ESS limitations

Practically, the current ESS limitation is due to table S-6-1 of JSVM3 AnnexS, that provides the correspondences between base layer and enhancement layer 4x4 blocks indices. This document proposes a generalization of ESS for handling ratios greater than 2, with two possible solutions: 
· the extension of table S-6-1, 

· the use of a generic equation enabling to directly derived the corresponding 4x4 base layer block index of a given 4x4 enhancement layer block index.

For a given enhancement layer macroblock, ESS is mainly based on the computation of two sets of geometrical parameters, defined as follows: 

· the horizontal and vertical positions ( MbBorderX , MbBorderY ) of the nearest base layer MB border, from the high layer MB center in the high layer reference (cf Figure 2),

· the horizontal and vertical positions ( B8x8BorderX , B8x8BorderY ) of the nearest base layer 8x8 block border, from the high layer MB center in the high layer reference (cf Figure 2).
These positions are quantized by 4, which corresponds to the 4x4 block granularity. 

Actually, for any dimension Z=X or Y, Range = | MbBorderZ - B8x8BorderZ | gives the upsampled distance, in the enhancement layer reference, between a base layer MB border and a 8x8 block border, |x| corresponding to the absolute value of x. In the base layer reference, this distance is equal to 8 pixels. Hence, the upsampling ratio corresponds to | MbBorderZ - B8x8BorderZ | / 8.
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Figure 2: links between high layer MB and its corresponding base layer MBs.
It can be seen in the table below, corresponding to table S-6-1, completed by the upsampling ratios, that only three possible values of Range are considered in JSVM3: 

· Range = 8, corresponding to an upsampling ratio of 1;

· Range = 12, corresponding to an upsampling ratio of 3/2;

· Range = 16, corresponding to an upsampling ratio of 2.
Table S-6‑1 – Mapping table between current and base layer 4x4 blocks (aMapTab[ i1 ][ i2 ][ i3 ])
	i3 (current layer 

4x4 block coordinate) 
	0
	1
	2
	3
	ratio

	i1 (mbBorderZ)
	i2 (b8x8BorderZ)
	
	
	
	
	

	-12
	4
	0
	1
	2
	2
	2

	-8
	4
	0
	0
	2
	2
	3/2

	-8
	8
	0
	0
	1
	1
	2

	-4
	4
	3
	4
	6
	6
	1

	-4
	8
	3
	4
	5
	5
	3/2

	-4
	12
	3
	4
	5
	5
	2

	0
	8
	2
	3
	5
	5
	1

	0
	12
	3
	3
	4
	4
	3/2

	0
	16
	3
	3
	4
	4
	2

	4
	-12
	2
	3
	4
	4
	2

	4
	-8
	2
	2
	4
	4
	3/2

	4
	-4
	1
	2
	4
	4
	1

	8
	-8
	2
	2
	3
	3
	2

	8
	-4
	1
	2
	3
	3
	3/2

	8
	0
	0
	1
	3
	3
	1

	12
	-4
	1
	2
	3
	3
	2

	12
	0
	1
	1
	2
	2
	3/2

	16
	0
	1
	1
	2
	2
	2


To handle other ratios, it is necessary to complete this table, or to use a generic equation enabling to directly derive the corresponding base layer 4x4 block index from mbBorderZ, b8x8BorderZ and the enhancmenet  layer 4x4 block index.
Proposed generalization

The proposed process consists in relying MB and 8x8 block borders of the base layer macroblocks to their position in the enhancement layer MB. Let’s consider the horizontal dimension. The same process applies for the vertical dimension. Two cases must be considered:

· corner MB – this corresponds to the case | mbBorderX | >= 8 : in that case, the following relations can be established:

	
	Bmb

MB border position in

Base layer reference
	Bb8

8x8 block border position in

Base layer reference

	mbBorderX <= -8
	0
	8

	mbBorderX >= 8
	16
	8
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Figure 3: corner HL MB positioning

The red square is the enhancement layer MB, the pink one is its corresponding base layer MB.

· vert MB – this corresponds to the case | mbBorderX | < 8 : in that case, the following relations can be established:

	
	Bmb

MB border position in

Base layer reference
	Bb8

8x8 block border position in

Base layer reference

	mbBorderX <= 0
	16
	24

	mbBorderX > 0
	16
	8
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Figure 4: vert HL MB positioning

The red square is the enhancement layer MB, the pink and yellow ones are its corresponding base layer MBs.

Base layer position Bmb corresponds to position (mbBorder + 8) in the enhancement layer reference (considering the origin as the HL MB top left corner). Base layer position Bb8 corresponds to position (b8x8Border + 8) in the enhancement layer reference. So it can be deduced a system of two equations, relying base layer positions to enhancement layer positions:

· a * (mbBorder + 8) + b = Bmb

· a * (b8x8Border + 8) + b = Bb8

which gives:

· a = 8 / | mbBorder – b8x8Border |

· b = Bmb - a * (mbBorder + 8)
For any position xH in the enhancement layer, its corresponding position in the base layer can be deduced as:

· xB 
= a * xH + b 
= a * (xH - mbBorder - 8) + Bmb
Let’s consider a 4x4 block of the enhancement layer MB, of index blk. Its center is positioned at (4*blk + 3/2). The corresponding base layer position is computed as:
· xB = ( 8 * (4*blk + 3/2 - mbBorder - 8) + R*Bmb ) / R 

with

· R = | mbBorder – b8x8Border |

After development of this equation, the following equation, relying the enhancement layer 4x4 block index blk to its corresponding base layer 4x4 block index blkB can be established:
· blkB = ( R*Bmb / 4   +   (8*blk – 2*mbBorder – 13) ) / R
Actually, at this stage, we introduce the possibility to have a shift, depending on blk, in order to favour specific configurations (for instance, favour that two 4x4 blocks of a same 8x8 block inherit from the same base layer 4x4 block). So the equation is modified in the following way:

blkB = ( offset + 8*blk – shift[blk] ) / R
with 

· R = | mbBorder – b8x8Border |

· offset being defined as follows:

· If (mbBorder <= -8), offset = – 2*mbBorder
· Otherwise, offset = 4*R– 2*mbBorder
· shift[0] = 12

· shift[1] = 13

· shift[2] = 12

· shift[3] = 13

This equation gives exactly the same correspondences as the mapping table S-6-1 of JSVM3 AnnexS, in case of ratios between 1 and 2.

As an example, for ratios from 1 to 3, these would correspond to the following mapping table:

	i3 (current layer 

4x4 block coordinate) 
	0
	1
	2
	3

	i1 (mbBorderZ)
	i2 (b8x8BorderZ)
	
	
	
	

	0
	8
	2
	3
	4
	5

	4
	-4
	1
	2
	3
	4

	8
	0
	0
	1
	2
	3

	-4
	4
	3
	4
	5
	6

	4
	-8
	2
	2
	3
	4

	12
	0
	1
	1
	2
	2

	-4
	8
	3
	4
	5
	5

	-8
	4
	0
	0
	1
	2

	8
	-4
	1
	2
	3
	3

	0
	12
	3
	3
	4
	4

	16
	0
	1
	1
	2
	2

	0
	16
	3
	3
	4
	4

	12
	-4
	1
	2
	2
	3

	-4
	12
	3
	4
	4
	5

	-8
	8
	0
	0
	1
	1

	-12
	4
	0
	1
	1
	2

	8
	-8
	2
	2
	3
	3

	4
	-12
	2
	3
	3
	4

	-8
	12
	0
	0
	1
	1

	-12
	8
	0
	0
	1
	1

	20
	0
	1
	1
	2
	2

	4
	-16
	3
	3
	3
	4

	12
	-8
	2
	2
	3
	3

	-4
	16
	3
	4
	4
	4

	16
	-4
	1
	2
	2
	2

	0
	20
	3
	3
	4
	4

	-16
	4
	1
	1
	1
	2

	8
	-12
	2
	2
	3
	3

	-8
	16
	0
	0
	0
	1

	24
	0
	1
	1
	2
	2

	8
	-16
	2
	3
	3
	3

	20
	-4
	1
	2
	2
	2

	4
	-20
	3
	3
	3
	4

	-12
	12
	0
	0
	1
	1

	-16
	8
	0
	1
	1
	1

	16
	-8
	2
	2
	2
	3

	0
	24
	3
	3
	4
	4

	12
	-12
	2
	2
	3
	3

	-4
	20
	3
	4
	4
	4

	-20
	4
	1
	1
	1
	2

	12
	-16
	2
	2
	3
	3

	-8
	20
	0
	0
	0
	0

	-24
	4
	1
	1
	1
	2

	24
	-4
	1
	2
	2
	2

	8
	-20
	3
	3
	3
	3

	-12
	16
	0
	0
	1
	1

	-16
	12
	0
	0
	1
	1

	20
	-8
	2
	2
	2
	2

	4
	-24
	3
	3
	3
	4

	-4
	24
	3
	4
	4
	4

	-20
	8
	1
	1
	1
	1

	16
	-12
	2
	2
	3
	3


JSVM modifications

A first solution is to limit the maximum upsampling ratio to a given value (e.g. 3), and to replace the existing table S.6.5.1 in section S.6.5.4 by a more complete one.

The alternate solution that we recommend is to replace the table by the equation defined above. Consequently, we propose to replace the following text of section S.6.5.4:


[image: image8.emf]-   Otherwise (if SpatialScalabilityType is greater than or equal to 2), the following applies.   -   Subclause  S.8.4.1.6.6  is invoked with mbAddr as input, mbBorderX , mbBorderY, b8x8BorderX ,  b8x8BorderY, mbClass and aM bAddrBase[ 0 ] as outputs.   -   Let idxBaseBX and idxBaseBY be defined as follows.   -   Let b8x8Idx be defined as the index of the upper left 8x8 block of partition mbPartIdx of mbAddr.   -   Let b4x4Idx be defined as the index of the upper left 4x4 block of (sub - )partiti on mbPartIdx./  subMbPartIdx (when applicable) of mbAddr.   -   Let aMapTab be the array defined in  Table S - 6 - 1 , giving mapping between the (horizontal or vertical)  coordinate of a high layer 4x4 block and the (horizontal  or vertical) coordinate of its corresponding base  layer 4x4 block, as a function of mbBorderZ and b8x8BorderZ (with Z being replaced by X for horizontal  case, or Y for vertical case).   -   idxBaseBX = aMapTab[ mbBorderX ][ b8x8BorderX ][ 2 * (b8x8Idx % 2 ) + (  b4x4Idx % 2 ) ]   -   idxBaseBY = aMapTab[ mbBorderY ][ b8x8BorderY ][ 2 * (b8x8Idx / 2 ) + ( b4x4Idx / 2 ) ]   -   Let mbIdx be defined as follows.   -   If mbClass is equal to Corner , mbIdx is set to be equal to 0   -   Otherwise if mbClass is equal to Vert , mbIdx is set to  be equal to idxBaseBX / 4   -   Otherwise if mbClass is equal to Hori , mbIdx is set to be equal to idxBaseBY / 4   -   Otherwise ( mbClass = = Center ) , mbIdx is set to be equal to 2 * ( idxBaseBY / 4 ) + idxBaseBX / 4   -   mbAddrBase is set to aMbAddrBase[ mbIdx ]   -   Let b 8x8IdxBase be defined as ( 2 * ( ( ( idxBaseBY % 4 ) / 2 ) % 2 ) + ( ( ( idxBaseBX % 4 ) / 2 ) % 2 ) )   -   Let b4x4IdxBase be defined as ( 2 * ( ( idxBaseBY % 4 ) % 2 ) + ( ( idxBaseBX % 4 ) % 2 ) )   -   mbPartIdxBase is derived as the index of the macroblock parti tion of mbAddrBase covering the 4x4 block of  index b4x4IdxBase of the 8x8 block of b8x8IdxBase.   -   subMbPartIdxBase is derived as the index of the sub - partition, if it exists, of partition mbPartIdxBase, covering  the 4x4 block of index b4x4IdxBase of the 8x8  block of b8x8IdxBase.  



[image: image9.emf]Table S - 6 - 1   –  Mapping table between current and base layer 4x4 blocks (aMapTab[ i1 ][ i2 ][ i3 ])   i3 (current layer    4x4 block coordinate)    i1  (mbBorderZ)  i2  (b8x8BorderZ)  0  1  2  3   - 12  4  0  1  1  2   - 8  4  0  0  1  2   - 8  8  0  0  1  1   - 4  4  3  4  5  6   - 4  8  3  4  5  5   - 4  12  3  4  4  5   0  8  2  3  4  5   0  12  3  3  4  4   0  16  3  3  4  4   4  - 12  2  3  3  4   4  - 8  2  2  3  4   4  - 4  1  2  3  4   8  - 8  2  2  3  3   8  - 4  1  2  3  3   8  0  0  1  2  3   12  - 4  1  2  2  3   12  0  1  1  2  2   16  0  1  1  2  2    

 
by the following text (blue parts are those that are not modified):


[image: image10.emf]-   Otherwise (if SpatialScalabilityType is greater than or equal to 2), the following applies.   -   Subclause  S.8.4.1.6.6  is invoked with mbAddr as input, mbBorderX , mbBorderY, b8x8BorderX ,  b8x8BorderY, mbClass and aM bAddrBase[ 0 ] as outputs.   -   Let  blkRange X  and  blkRange Y  be defined as follows.   -   blkRange X  = Abs( mbBorder X   –  b8x8Border X  )   -   blkRange Y  = Abs( mbBorder Y   –  b8x8Border Y  )   -   Let  offset X and offsetY   be defined as follows. For Z being replaced by X or Y, the following  applies:   -   If(  mbBorder Z  <=  - 8) , offset Z  is set to be equal to   (  -  2 *  mbBorder Z) .   -   Otherwise,  offset Z  is set to be equal to  ( 4  *  blkRange Z  -  2 *  mbBorder Z) .   -   Let blkS hift  be an array of four int e ger s  defined as follows:   -   blkShift [   0   ] = 1 2   -   blkShift [  1  ] = 1 3   -   blkShift [  2  ] = 1 2   -   blkShift [  3  ] = 1 3   -   Let idxBaseBX and idxBaseBY be defined as follows.   -   Let b8x8Idx be defined as the index of the upper left 8x8 block of partition mbPartIdx of mbAddr.   -   Let b4x4Idx be defined as the index of the upper left 4x4 block of ( sub - )partition mbPartIdx   /  subMbPartIdx (when applicable) of mbAddr.   -   Let blkX and blkY be defined as follows:   -   blkX = 2 * (   b8x8Idx % 2 ) + ( b4x4Idx % 2 )   -   blkY = 2 * (   b8x8Idx / 2 ) + ( b4x4Idx / 2 )   -   idxBaseBX =  (  offsetX +  8.blkX  –   blkS hift[   blkX   ] ) /  bl kRange X   -   idxBaseBY =  ( offsetY + 8.blkY  –   blkS hift[   blk Y   ] ) /  blk Range Y   -   Let mbIdx be defined as follows.   -   If mbClass is equal to Corner , mbIdx is set to be equal to 0   -   Otherwise if mbClass is equal to Vert , mbIdx is set to be equal to idxBaseBX / 4   -   Otherwi se if mbClass is equal to Hori , mbIdx is set to be equal to idxBaseBY / 4   -   Otherwise ( mbClass = = Center ) , mbIdx is set to be equal to 2 * ( idxBaseBY / 4 ) + idxBaseBX / 4   -   mbAddrBase is set to aMbAddrBase[ mbIdx ]   -   Let b8x8IdxBase be defined as ( 2 * (  ( ( idxBaseBY % 4 ) / 2 ) % 2 ) + ( ( ( idxBaseBX % 4 ) / 2 ) % 2 ) )   -   Let b4x4IdxBase be defined as ( 2 * ( ( idxBaseBY % 4 ) % 2 ) + ( ( idxBaseBX % 4 ) % 2 ) )   -   mbPartIdxBase is derived as the index of the macroblock partition of mbAddrBase covering the 4 x4 block  of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.   -   subMbPartIdxBase is derived as the index of the sub - partition, if it exists, of partition mbPartIdxBase,  covering the 4x4 block of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.  


Verification tests

The first generic solution has been implemented in the JSVM3. Two sets of verification tests have been performed.
1. Test 1: picture level ESS, with ratios between 1 and 2. Experiments are conducted using City test sequence, coded in two layers. The base layer is CIF resolution at 30 fps, and the enhancement layer is 4CIF resolution also at 30 fps. The base layer raw data are generated by cropping the 4CIF picture and then down-sampling it to CIF resolution. The scaling factor was set in the range of [1.0, 2.0] for the experiments. Base layer quantization step is set to 35, enhancement layer quantization step to 33.
Results obtained with the JSVM3 software version and with the modified JSVM perfectly match.

	
	bit-rate
	PSNR Y
	PSNR U
	PSNR V

	CITY – BL – 352*288 30Hz
	228,8416
	33,7339
	42,8984
	44,4305

	CITY – HL – 704*576 30Hz
	986,2376
	34,6694
	42,8105
	44,8691


2. Test 2: sequence level ESS, with ratio greater than 2. 
a. City and Crew sequences have been encoded with two layers, the base layer at QCIF resolution and frame rate of 30 Hz, the enhancement layer at 4CIF resolution and frame rate of 30 Hz, which makes a ratio of 4 between enhancement and base layer. 
b. Another test has been conducted on Bus sequence with two layers, the base layer at 112*96 resolution and frame rate of 30 Hz, the enhancement layer at CIF resolution and frame rate of 30 Hz. A cropping of high layer  picture is performed, the cropping window being of size 336*288, which makes a ratio of 3 between enhancement cropping window and base layer.
	sequence
	configuration
	bit-rate
	PSNR Y
	PSNR U
	PSNR V

	
	
	
	
	
	

	CITY 

ratio 4
	BL – 176*144 30Hz
	69.2992
	34.2915
	41.7200
	42.9812

	
	HL – 704*576 30Hz
	638.5496
	33.2002
	42.1083
	44.2382

	
	HL – 704*576 30Hz 
without inter-layer prediction
	657.448
	33.1961
	42.1253
	44.2675

	
	
	
	
	
	

	CREW 

ratio 4
	BL – 176*144 30Hz
	222.9640
	35.1327
	38.5198
	37.0393

	
	HL – 704*576 30Hz
	1154.3496
	35.0240
	40.1308
	40.1928

	
	HL – 704*576 30Hz 
without inter-layer prediction
	1384.8144
	34.8767
	40.1714
	40.1599

	
	
	
	
	
	

	BUS 

ratio 3
	BL –  112x96 30Hz
	123.3008
	29.6398
	38.3617
	39.2642

	
	HL – 352x288 30Hz
	520.6256
	30.8639
	39.7526
	41.6388

	
	HL – 352x288 30Hz 
without inter-layer prediction
	538.4464
	30.8305
	39.6799
	41.5993


It can be seen that inter-layer prediction works and may bring significant improvments, even for such inter-layer ratios, as illustrated on the crew sequence. Of course, the benefit of inter-layer prediction is much lower important in such configurations than when using smaller ratios (from 2 to 1).
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Figure 5: INTRA QCIF base layer picture, and its corresponding 4CIF upsampled version 
(using ESS with ratio 4).

The software implementation in JSVM3 of this proposal is provided with this contribution.
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· Otherwise (if SpatialScalabilityType is greater than or equal to 2), the following applies.


· Subclause S.8.4.1.6.6 is invoked with mbAddr as input, mbBorderX , mbBorderY, b8x8BorderX , b8x8BorderY, mbClass and aMbAddrBase[ 0 ] as outputs.


· Let idxBaseBX and idxBaseBY be defined as follows.


· Let b8x8Idx be defined as the index of the upper left 8x8 block of partition mbPartIdx of mbAddr.


· Let b4x4Idx be defined as the index of the upper left 4x4 block of (sub-)partition mbPartIdx./ subMbPartIdx (when applicable) of mbAddr.


· Let aMapTab be the array defined in Table S-6‑1, giving mapping between the (horizontal or vertical) coordinate of a high layer 4x4 block and the (horizontal or vertical) coordinate of its corresponding base layer 4x4 block, as a function of mbBorderZ and b8x8BorderZ (with Z being replaced by X for horizontal case, or Y for vertical case).


· idxBaseBX = aMapTab[ mbBorderX ][ b8x8BorderX ][ 2 * (b8x8Idx % 2 ) + ( b4x4Idx % 2 ) ]


· idxBaseBY = aMapTab[ mbBorderY ][ b8x8BorderY ][ 2 * (b8x8Idx / 2 ) + ( b4x4Idx / 2 ) ]


· Let mbIdx be defined as follows.


· If mbClass is equal to Corner , mbIdx is set to be equal to 0


· Otherwise if mbClass is equal to Vert , mbIdx is set to be equal to idxBaseBX / 4


· Otherwise if mbClass is equal to Hori , mbIdx is set to be equal to idxBaseBY / 4


· Otherwise ( mbClass = = Center ) , mbIdx is set to be equal to 2 * ( idxBaseBY / 4 ) + idxBaseBX / 4


· mbAddrBase is set to aMbAddrBase[ mbIdx ]


· Let b8x8IdxBase be defined as ( 2 * ( ( ( idxBaseBY % 4 ) / 2 ) % 2 ) + ( ( ( idxBaseBX % 4 ) / 2 ) % 2 ) )


· Let b4x4IdxBase be defined as ( 2 * ( ( idxBaseBY % 4 ) % 2 ) + ( ( idxBaseBX % 4 ) % 2 ) )


· mbPartIdxBase is derived as the index of the macroblock partition of mbAddrBase covering the 4x4 block of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.


· subMbPartIdxBase is derived as the index of the sub-partition, if it exists, of partition mbPartIdxBase, covering the 4x4 block of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.
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· Otherwise (if SpatialScalabilityType is greater than or equal to 2), the following applies.


· Subclause S.8.4.1.6.6 is invoked with mbAddr as input, mbBorderX , mbBorderY, b8x8BorderX , b8x8BorderY, mbClass and aMbAddrBase[ 0 ] as outputs.


· Let blkRangeX and blkRangeY be defined as follows.


· blkRangeX = Abs( mbBorderX – b8x8BorderX )

· blkRangeY = Abs( mbBorderY – b8x8BorderY )

· Let offsetX and offsetY be defined as follows. For Z being replaced by X or Y, the following applies:


· If( mbBorderZ <= -8), offsetZ is set to be equal to ( - 2 * mbBorderZ).


· Otherwise,  offsetZ is set to be equal to (4 * blkRangeZ - 2 * mbBorderZ).

· Let blkShift be an array of four integers defined as follows:


· blkShift[ 0 ] = 12


· blkShift[ 1 ] = 13


· blkShift[ 2 ] = 12


· blkShift[ 3 ] = 13


· Let idxBaseBX and idxBaseBY be defined as follows.


· Let b8x8Idx be defined as the index of the upper left 8x8 block of partition mbPartIdx of mbAddr.


· Let b4x4Idx be defined as the index of the upper left 4x4 block of (sub-)partition mbPartIdx / subMbPartIdx (when applicable) of mbAddr.


· Let blkX and blkY be defined as follows:


· blkX = 2 * ( b8x8Idx % 2 ) + ( b4x4Idx % 2 )


· blkY = 2 * ( b8x8Idx / 2 ) + ( b4x4Idx / 2 )


· idxBaseBX = ( offsetX + 8.blkX – blkShift[ blkX ] ) / blkRangeX

· idxBaseBY = ( offsetY + 8.blkY – blkShift[ blkY ] ) / blkRangeY

· Let mbIdx be defined as follows.


· If mbClass is equal to Corner , mbIdx is set to be equal to 0


· Otherwise if mbClass is equal to Vert , mbIdx is set to be equal to idxBaseBX / 4


· Otherwise if mbClass is equal to Hori , mbIdx is set to be equal to idxBaseBY / 4


· Otherwise ( mbClass = = Center ) , mbIdx is set to be equal to 2 * ( idxBaseBY / 4 ) + idxBaseBX / 4


· mbAddrBase is set to aMbAddrBase[ mbIdx ]


· Let b8x8IdxBase be defined as ( 2 * ( ( ( idxBaseBY % 4 ) / 2 ) % 2 ) + ( ( ( idxBaseBX % 4 ) / 2 ) % 2 ) )


· Let b4x4IdxBase be defined as ( 2 * ( ( idxBaseBY % 4 ) % 2 ) + ( ( idxBaseBX % 4 ) % 2 ) )


· mbPartIdxBase is derived as the index of the macroblock partition of mbAddrBase covering the 4x4 block of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.


· subMbPartIdxBase is derived as the index of the sub-partition, if it exists, of partition mbPartIdxBase, covering the 4x4 block of index b4x4IdxBase of the 8x8 block of b8x8IdxBase.
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